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(Epi), endocardial (Endo) and Mid myocardial cells (M) in transmural strips and single
myocardial cells isolated from the rabbit left ventricle. The repolarizing currents
(Ito, IKs) were evoked and recorded during ALL (30 mmol/L) perfusion.
Results: ALL signiﬁcantly affected transmural repolarization dispersion (TDR)
calculated synchronously in vivo. When basic cycle length (BCL) increased after
vagal nerve stimulation, the Monophasic action potential duration (MAPD) of three
layers were augmented in reverse rate dependent fashion. Besides, the MAPD of Epi
and Endo were signiﬁcantly prolonged than M cells by ALL treatment. Patch-clamp
studies showed that the decreased current densities of IKs, Ito by ALL are differing in
three layers, as IKs mainly in M cells and Ito mainly in Epi and Endo cells. Moreover,
the blockade effects of ALL (30 mmol/L) on IKs and Ito has the character of voltage-
dependence, the inactivated time constant of IKs was reduced in Epi and Endo but not
in M cells. The ALL affected Ito through decreased activation and increased inacti-
vation dynamics.
Conclusions: ALL accelerated repolarization by reducing outward repolarizing cur-
rents and signiﬁcantly reduces TDR, thus providing an anti-arrhythmic effect.
GW25-e5361
Traditional Chinese medicine Tongxinluo inhibits ischemia/reperfusion induced
apoptosis of human cardiac microvascular endothelial cells via activating the
RISK pathways
Cui Hehe, Li Xiangdong, Qi Kang, Li Qing, Yang Yuejin
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Objectives: Cardiac microvascular endothelial cells (CMECs) play important role in
maintaining microcirculation and protecting cardiomyocytes against ischemia/reper-
fusion injury (IRI). However, in contrast to cardiomyocytes, the protective mecha-
nisms against IRI in CMECs are seldom studied. The reperfusion injury salvage
kinase (RISK) pathways, which consist of PI3K/Akt and MEK/ERK, are protective
mechanisms against myocardial IRI. We designed the study to elucidate whether
Traditional Chinese medicine Tongxinluo (TXL) could protect CMECs subjected to
IRI and the regulatory mechanisms of apoptosis by TXL.
Methods: CMECs were cultured to passage 3-4 and were exposed to TXL solution of
varying concentrations (100, 200, 400, 800, 1200 mg/mL) for 30 min. Cells were
subjected to hypoxia/reoxygenation (H/R) each for 2 h to determine the optimal
working concentration. The PI3K/Akt inhibitor Wortmannin and the MEK/ERK in-
hibitor PD98059 were used to further investigate the modulatory mechanisms of
apoptosis by TXL in CMECs.
Results: We demonstrated that H/R signiﬁcantly induced apoptosis, which was
reﬂected by index such as ﬂow-cytometric apoptotic rates, expression of Bcl-2, Bax,
and Cytochrome c (P<0.05). TXL inhibited cell apoptosis in a dose-dependent
manner below 1200 mg/mL. TXL reached its largest antiapoptotic effect in CMECs at
800 mg/mL. (MeanSEM, 9.920.49% in the 800 mg/mL TXL group vs.
21.041.11% in the H/R group, P<0.05) Correspondingly, Bax and Cytochrome c
was decreased while Bcl-2 was increased by TXL. Compared with TXL 800 mg/mL
group, addition of either Wortmannin or PD98059 signiﬁcantly promoted cell
apoptosis (P<0.05). TXL at 800 mg/mL increased the phosphorylation of Akt, which
was abrogated by Wortmannin; and TXL also increased the phosphorylation of
ERK1/2, which was abrogated by PD98059. These results indicated that TXL could
activate the RISK pathways in CMECs.
Conclusions: Tongxinluo at the dose below 1200 mg/mL could signiﬁcantly inhibit
the apoptosis of human cardiac microvascular endothelial cells after hypoxia/reox-
ygenation, and activation of the RISK pathways in CMECs is considered part of its
protective mechanisms.
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Hydroxysafﬂor yellow A protects against the particulate matter (PM2.5) -induced
cell injury by modulating intracellular redox via Nrf2/Keap1 pathway in Human
umbilical vein endothelial cells
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Objectives: The present study is designed to study the protective effect of HSYA
(Hydroxysafﬂor yellow A) against PM2.5 inducing cell injury and the underling
mechanisms on human umbilical vein endothelial cells (HUVECs) in vitro.
Methods: Cytotoxic effects of the organic extract of PM2.5 on HUVECs were
measured by means of HUVEC cell viability and the generation of intracellular
reactive oxygen species (ROS) and malondialdehyde (MDA) after stimulation with
PM2.5 and HSYA for the indicated concontration, Expression of heme oxygenase-1
(HO-1) and Nuclear factor-erythroid 2-related factor 2 (Nrf2) and Kelch-like
ECH-associated protein 1 (Keap1) were investigated by RT-PCR and Western blotting
assays and Nrf2 translocation was assayed.
Results: Treatment of HUVECs with HSYA (6.0 and 60.0 mg/ml) protected the cells
in a concentration dependent manner against PM2.5-induced cell injury by decreasing
ROS level and MDA production, also could signiﬁcantly increase Nrf2 and HO-1C32 JACC Vol 64/16/Suppl C j OctobmRNA and protein expression and promoted Nrf2 translocation to nucleus. However
the Keap1 hadn’t changed whether in protein or mRNA level.
Conclusions: HSYA could attenuate PM2.5-induced excess oxidative stress and
upregulate HO-1 and Nrf2 expression. In addition, Nrf2 translocation may be involved
in the effects of HSYA on HUVECs without keap1 changed.
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Pressure Overload Induced Cardiac Insulin Resistance via Angiotensin II
Receptor 1 Independent of Angiotensin II
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Objectives: Pressure overload increases the Angiotensin II (AngII) and therefore
impairs the myocardial insulin sensitivity. However, whether and how pressure
overload induces cardiac insulin resistance without the involvement of AngII are still
unknown. This study was aimed to explore if the pressure overload induced the
myocardial insulin resistance via the mechanism independent of AngII.
Methods: Neonatal mouse cardiomyocytes (CMs) were transfected with siRNA tar-
geting ACE and pre-treated with insulin, Candesartan or speciﬁc inhibitor of JNK,
SP600125 before sustained mechanical stretch for 24h. Glucose uptake was detected
in cultured CMs. Angiotensinogen knock out (ATG-/-) mice were subjected to trans-
verse aortic constriction (TAC) or sham operation for 4 weeks. AngII was continu-
ously administered by osmotic minipumps implanted subcutaneously into the back of
mice for 4 weeks. Candesartan was administer to mice once daily at 3 days before the
operation or administration of AngII and continued until the end of experiments.
Echocardiography, invasive hemodynamic measurement and histological analysis
were performed at 4 weeks after TAC surgery. Total RNA was prepared from heart
tissues of mice or cultured CMs were used for the realtime-PCR for the detection of
hypertrophy-associated genes. co-immunoprecipitation and Western-blot was used for
the protein expression and protein-protein combination.
Results: Cardiac pressure overload was produced in angiotensinogen knock out
(ATG-/-) mice by using transverse aortic constriction (TAC) and in cultured car-
diomyocytes (CMs) transfected with siRNA targeting angiotensin converting enzyme
(ACE) by using mechanical stretch. We here unraveled that a physical binding
between AngII receptor 1 (AT1-R) and insulin receptor (InR) in CMs under pressure
overload resulted in impaired insulin signaling, and the myocardial insulin resistance
manifested with less glucose uptake and translocation of glucose transporter 4
(GLUT4) to the myocardial membrane led by pressure overload in absence of AngII
stimulation, which was completely blunted by candesartan but preserved by JNK
inhibitor, SP600125. In cardiac insulin resistance produced by subcutaneously infu-
sion with AngII in C57BL/6 mice and administration of AngII in cultured neonatal
C57BL/6 mouse CMs, SP600125 largely abrogated the less glucose uptake and
translocation of GLUT4 led by AngII while slightly reversed the impairment of the
insulin sensitivity led by pressure overload.
Conclusions: Interaction of AT1-R and InR impairs the insulin signaling and con-
tributes to the myocardial insulin resistance led by pressure overload independent of
AngII.
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Regulation of AT1-Calcineurin-NFAT pathway on stretch-induced remodeling of
transient outward potassium current in cultured atrial neonatal myocytes
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Objectives: The ion channel remolding of atrial myocytes induced by increased atrial
load and mechanical force stretch plays an important role on the generating, devel-
opment, and sustention of atrial ﬁbrillation. Previously studies showed that the acti-
vation of angiotensin receptor I type (AT1) contributed to cardiac remolding
stimulated by mechanical stretch, followed by the activation of Calcineurin-Nuclear
Factor of Activated T cells (NFAT) signaling pathway. Additionally, AT1 was one of
regulators of cardiocytes ion channel remolding, and Calcineurin-NFAT signals
participated in the regulation of cardiocytes ion channel expression. It gives the
hypothesis that stretch stimulation may regulate ion channel remodeling of cardiocytes
by activating AT1-Calcineurin-NFAT pathway. The purpose of this study is toexplore
the effects of stretch stimulation on ion channel remodeling of transient outward
potassium current (Ito) in atrial myocytes from neonatal rats, and the role of
AT1-Calcineurin-NFAT signaling pathway plays in it.
Methods: Atrial cardiomyocytes of neonatal rats cultured on the silicone sheeting
were stretched for 24 hours with or without pre-treated with telmisartan (AT1 in-
hibitor), cyclosporine (Calcineurin inhibitor), and 11R-VIVIT (NFAT inhibitor),
samples without stretched were regarded as the control. Calcineurin enzymatic activity
in whole-cell extracts was measured by colorimetric method. Kv4.3 protein in
cell extracts and NFAT3 protein in nuclear extracts were assayed by western blot
analysis. Ito and action potential (AP) were recorded by whole-cell patch clamp
technique.
Results: Stretch signiﬁcantly promoted the activation of Calcineurin and NFAT3.
Kv4.3 protein expression, Ito density, and AP duration (APD) at 90% level of
repolarization (APD90) were signiﬁcantly decreased in stretched myocytes.er 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
Telmisartan, Cyclosporine, or 11RVIVIT attenuated stretch-induced alterations in Ito
density and protein expression, and prevented the stretch-induced abbreviation of
APD.
Conclusions: The activation of AT1-Calcineurin-NFAT pathway plays an important
role in regulating stretch-induced remodeling of Ito and preventing the stretch-induced
abbreviation of APD in cultured neonatal rat atrial myocytes.
GW25-e0792
In vivo molecular imaging of vulnerable plaques in rabbits, using a molecular
probe 99mTc-3PEG4-RGD
Su Hang, Wang Qian
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Objectives: The extent of neovascularization is closely linked to the inﬂammatory
reaction and inﬁltration of foam cells within atherosclerotic plaques. In this study, we
evaluated the feasibility of a radioactive-labeled aVb3 antagonist
99mTc-3PEG4-RGD
for vulnerable plaque imaging in vivo by SPECT/CT.
Methods: 15 male New Zealand white rabbits were randomly divided into normal diet
group (group A, n¼5), vulnerable plaque group (group B, n¼5) and stable plaque
group (group C, n¼5). The animals were treated with the operation of sham separating
femoral artery (group A, C) or abdominal aorta balloon injury (group B) after fed for 2
weeks. 99mTc-3PEG4-RGD was injected at key time points of plaque formation (4wk
end, 8wk end, 12wk end), images were obtained with SPECT/CT at 0.5 h, 1 h and 2 h
after injection. Each group executed one rabbit at the end of 4wk, 8wk, and the rest
were executed at the end of 12wk. Vitro SPECT imaging, pathology and immuno-
histochemistry analysis was performed to validate the presence of plaque and micro-
vessels.
Results: In vivo and vitro imaging study, at the end of 4wk, there was no signiﬁcant
uptake in abdominal aorta in all three groups; at the end of 8wk and 12wk, group B, C
both had certain radioactive uptake. The uptake in group B was much higher
compared with group A, C (12wk end, 0.5h after injection, the T/NT values of A, B, C
group were 1.270.07,1.910.11 and 1.620.06); CD31 immunohistochemical
staining conﬁrmed that at the end of 8wk and 12wk the number of micro-vessels in
group B was signiﬁcantly higher than group C; Histopathology results showed that at
the end of 12wk group B, animals’ AHA atherosclerotic type was type III and IV, and
group C was typeII. All the rabbits in group A had no exist of vulnerable plaque and
micro-vessels in abdominal aorta.
Conclusions: The uptake of molecular probe 99mTc-3PEG4-RGD is closely associ-
ated with the number of micro-vessels and the severity of vulnerable plaque.
99mTc-RGD has a certain value for noninvasively evaluating the stability of arterial
plaque.
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Metformin attenuates Angiotensin II induced cardiac ﬁbrosis and cardiac
connective tissue growth factor (CTGF) expression through AMP-activated
protein kinase activation
Xiao Han, Zhang Youyi
Institute of Vascular Medicine of Peking University Third Hospital
Objectives: In diabetic patients, metformin appears to provide cardiovascular pro-
tection that cannot be attributed only to its antihyperglycemic effects. Metformin is
also known as the AMP-activated protein kinase (AMPK) activator. Our previous
study suggested that metformin inhibits cardiac ﬁbrosis in a mouse heart failure model
of pressure overload. Connective tissue growth factor (CTGF) is one of key factors in
cardiac ﬁbrosis and is usually induced by Angiotensin II (AngII) in the pressure
overload mouse models. Metformin might play its cardioprotective role through in-
hibition of cardiac ﬁbrosis and CTGF production. This study investigated the effect of
metformin on CTGF production induced by AngII and the underlying mechanisms.
Methods: C57/BL6 wild-type and AMPKa2 knockout were used. (3mg/kg*day) was
infused subcutaneously into mice for 7 days. Adult mouse cardiac ﬁbroblasts were
isolated and treated with AngII and/or metformin. Realtime PCR, western blot were
performed for the further experiments.
Results: In C57/BL6 mice, metformin inhibits AngII-induced cardiac ﬁbrosis (AngII
vs. AngII+Metformin: 12.601.97% vs. 7.261.30% ﬁbrosis area percentage,
P<0.05). In cardiac ﬁbroblasts, metformin inhibits CTGF expression induced by
AngII (fold of control mRNA level, AngII vs. AngII+Metformin: 1.3760.049
vs.0.9970.067, P<0.05). In vivo, AMPKa2 deﬁciency further increases AngII-
induced cardiac ﬁbrosis (AngII + wild type vs. AngII+ AMPKa2 knockout:
2.160.5% vs. 4.911.05% ﬁbrosis area percentage, P<0.05) and CTGF expression
(fold of control mRNA level, AngII + wild type vs. AngII+ AMPKa2 knockout:
2.5510.212 vs. 6.2451.094, P<0.05). Using bioinformatics method, we found that
there are putative HNF4a binding sites in the promoter region of CTGF. A 2-fold
increased expression of CTGF was found in cardiac ﬁbroblasts infected with HNF4a
adenovirus. In cardiac ﬁbroblasts, metformin inhibits HNF4a protein level induced by
AngII (fold of control, AngII vs AngII+Metformin: 4.1710.818 vs 2.5470.903,
P<0.05). In vivo, AMPKa2 deﬁciency further increases AngII-induced HNF4a pro-
tein level (fold of control, wild type vs. AMPKa2 knockout: 2.0640.241 vs.
4.1980.142, P<0.05).
Conclusions: Metformin inhibits AngII induced cardiac ﬁbrosis and CTGF expres-
sion through AMPK activation. The underlying mechanism is that AMPK activation
inhibits AngII induced HNF4a and then decreases CTGF expression.JACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/BGW25-e3342
Immunoglobulin expressed in mice myocardial tissue and localization in
myocardial ﬁbrosis tissue
Zhu Zhu1,2, Xiaoyan Qiu2, Meng Zhang1, Bin Wang1
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Objectives: This study is to demonstrate that Ig molecules can be expressed in
myocardial tissue and their classes and localization. Meanwhile, observe the expres-
sion and localization of Ig in mice ﬁbrotic myocardial tissue.
Methods: Wild type mice and B cell deﬁcient mice were used as objects. First,
extracorporeal heart perfusion method was used to exclude the contamination of
blood. Then we detected the expression and localization of IgM, IgE by Western Blot,
RT-PCR, Immunohistochemistry and Immunoﬂuorescence method. We also detected
the expression of IgM, IgE in primary cultured cardiomyocyte and HL-1 cells by RT-
PCR. Moreover, we analyzed the characteristics of Ig variable region sequences and
observed their localization in cardiomyocyte. C57BL/6 mice were divided into two
groups: the sham group and the test group. The test group was injected with angio-
tensin II while the sham group was injected with saline for 14 days through a micro
pump post in the back hypodermal. Then the mice were killed, Western Blot and
immunohistochemistry staining were taken to detect Ig.
Results: IgM, IgE, IgG, IgK can be expressed in the heart tissue of both wild type and
B cell deﬁcient mice and localized mainly on the cross striations, however, IgM can
also be observed on the cell membrane and intercalated discs. Furthermore, we
detected Ig expression in primary cultured cardiomyocyte and HL-1 cells. We
observed that different cell linage (cardiomyocyte and cardiac ﬁbroblast) showed quite
different rearrangement patterns, but the same cell linage showed the same pattern. We
also observed that the variable region sequences of cardiomyocyte-derived IgM and
Igk showed obvious tendency and highly homology. IgM localized mainly on the cell
membrane especially on the cell junction. IgE and Igk showed network-like structure
in the cytoplasm.
Comparing the ﬁbrosis group with the sham group, Ig expression were up-regulated
in myocardial cells. In the ﬁbrosis area, the staining seems to disappear.
Conclusions: This is the ﬁrst time to demonstrate that mice cardiomyocyte can pro-
duce Ig and these cardiomyocyte-derived Ig showed quite different functions
comparing with Ig produced by B cells, which demonstrate that these cardiomyocyte-
derived Ig may participate in the regulation of myocyte contraction and myocardial
ﬁbrosis.
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The role and mechanism of RAS-MAPK/ERK in right heart dysfunction
associated with pulmonary hypertension
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An Zhen Hospital, Capital Medical University
Objectives: To observe in protein expression of AT1R, TGF-b1and ERK1/2 in pul-
monary hypertension related right ventricle remodeling.
Methods: 24 male SD rats were randomly divided into: Group 1 (control group),
Group 2 (PAH group), Group 3 (Olmesartan Control) and Group 4 (Olmesartan PAH).
After 6 weeks, all survival rats were detected by echocardiography and right cathe-
terization to observe the RVWAd and mPAP, RVSP. Weighted the RV and (LV +SP),
to ﬁgure out the RVHI. Right ventricles tissue was staining with HE and TEM. The
collagen type I were detected by collagen volume fraction (CVF). Plasma concen-
trations of AngII was determined by radioimmunoassay. Expressions of AT1R, TGF-
b1 and ERK1/2 protein of right ventricles tissue were determined by western blot.
Right ventricular cardiac ﬁbroblasts (RVCFs) obtained from neonatal rats were
cultured and divided into: PBS control group (group 1), AngII group (group 2), Ang-
(1-7) group (group 3), U0126 group (group 4), Losartan group (group 5). RVCFs
multiplication was detected by MTT coloricmetric assay. The expression levels of
TGF-b1 were measured by Immunohistochemistry. The expression levels of Collagen
type I was measured by western blotting.
Results: After 6 weeks, no mortality occurs. Compared with the group 1, RVAWd,
mPAP, RVSP and RVHI signiﬁcantly increased in group2 (P<0.01) and Compared
with the group 2, RVAWd signiﬁcantly decreased in group4 (P<0.01). In group 2, the
microstructure of right ventricles show cardiac myocyte hypertrophy, interstitial
ﬁbrosis lined up in disorder, mitochondria swell, and the Z lines broken. These
changes improved to some extent in group 4. CVF in group 2 was signiﬁcant higher
than that in group 1 (P<0.05), and group 4 was signiﬁcant lower than that in group 2
(P<0.05). Plasma concentrations of AngII markedly increased in group 2 (P<0.05),
and there was no signiﬁcant difference between group 4 and group 2 (P>0.05). AT1R,
TGF-b1 and ERK1/2 protein expression markedly increased (P<0.01) in group 2.
Compared with group 2, AT1R, TGF-b1 and ERK1/2 protein expression in group 4
markedly decreased (P<0.01). The proliferative capacity of group 2 was signiﬁcantly
increased as compared with group 1, while the proliferative capacity of group 3-5 was
signiﬁcantly decreased as compared with group 2, respectively. The levels of TGF-b1
and collagen type I in group 2 were signiﬁcantly increased as compared with group 1.
Compared with group 2, the levels of TGF-b1 and collagen type I markedly decreased
in group 3-5, respectively.
Conclusions: In MCT-induced pulmonary hypertension related RV remodeling rats,
AT1R, TGF-b1 and ERK1/2 protein expression of right ventricles were up-regulated,
and Plasma concentrations of AngII markedly increased. Olmesartan inhibited theasic and Translational Medicine C33
